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tne m t er r erome t e: 



perturbing an optical i 
o fcrx a second interference fringe pattern 
:cmprismg at least ten interference frmces; anc 



an image ct said second mterfer 



e n r. •=> 



1 o ^ o ^ 



r n with the recordec i m a g e of the first 
interference fringe pattern to produce a further linage 
comprising a moire fringe pattern arising from a 
difference or differences between the first and second 

patterns . 



/ 



A measurement method m accordance with claim 
wherein said arranging step includes the step 



tilting a reflecting surface of the interferometer to 
increase the n umb er of interference fringes in the 
first interference fringe pattern. 

25 3. A measurement method in accordance with claim 1 

/L- -vi claim 2* wherein said first interference pattern 
corner i ses at least fiftv interference frinces. 



rp 0 



4 . 



A measi 



irr.ent metnoc m acccrcance wit n any 

A 



tree 



■ o >- ~~ »=> r~ <z± ' 



:o: 



r r mere: 



.ses a ^arger numoer c: 
than the first interference 
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5. A measurement method in acc 
-preceding claim,, wherein the s t ^ 



or perturomg 
:ranscarent co 



WO 00/49364 




PCT/GB00/00236 



tre c::::al pat:.. 

I 6. A measurement method ir. ac:::dar.ce with^a-ny 

- creceaitg c^ai^, whe:-:-:r; the slot :: perturbing 

I includes at least ore of the steps tf distorting, 

rotating and translating a reflecting surface in the 

optical oath. 

A measurement method in accordance with ^ny 
-i-0 .preceding claira, wherein the step^ of perturbing 

includes at least one of the steps of distorting, 
rotating and translating a transparent object in the 
optical path. 

IS- £ . A measurement method in accordance v;irh / ^y 
t .preceding clai-Q where in the step of pe rturbing 

includes the step of replacing a reference object with 

a test object. 

2Q 9. A measurement method in accordance with A &ny 
; preceding claim, wherein the step of perturbing 

includes at least one of the steps of disturbing a 
gas, and disturbing a gas flow in the optical path. 

25 10. A measurement method in accordance with^any 
{ .preceding claim, wherein said image of the second 
interference fringe pattern is a recorded image. 

4 * 11. A measurement method m accordance witn -a-Ry 

3t ^preceding claim wherein at least one of the recorded 

imace of the first interference fringe pattern and the 
image of the second interference pattern is an image 
selected from a recorded sequence of images of the 
interference fringe pattern formed by the 
3 5 interferometer . 

12. A measurement method in acocrdance w 1 1 h ^a-Ft y - 
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-preceaip.a ca-im, ____ 

first :r::er:-e:en:e fringe cat tern ar.: the imaoe of the 
second ;r::e::eret:e fringe patter:; are digital images. 

5 12. A measurement method it accordance v;ith claim 12 

wherein, toe step of combining induces the step of 
suet m::; t one of toe cocccai images from toe other. 

14. A measurement method m accordance with claim 13, 
10 wherein the step of combining includes the step of 

converting negative values obtained in the subtracting 
step to positive values. 

/ 15. A measurement method in accordance with^-y--efte 
ef claims 12-to 14*, wherein the digital images are 
images captured by a CCD camera. 

c - : 

16. A measurement method m acoordance with^-art-y 
//_ preceding clai*^, further comprising the steps of: 

20 arranging the interferometer to form a third 

interference fringe pattern; 

recording an image of the third interference 
fringe pattern; 

arranging the interferometer to form a fourth 
25 interference fringe pattern; 

recording an image of the fourth interference 
fringe pattern, wherein the first, third and fourth 
interference fringe patterns are phase shifted from 
each ether by predetermined amounts; and 
30 combining the image of the second interference 

fringe pattern with each of the recorded images of the 
first, third and fourth interference fringe patterns 
to produce respective sard further images; and 

processing the further images to produce a phase 
35 map of the perturbation of the optical path. 

1 ^ . A measurement method m accordance with claim 16 
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r e c o r ci i. r. o i m -2. c 5 d i the i n c e r f e r e n c 5 f rincis 

t pattern a: a selectee time; 

10 perturbi"o an optical path in the interferometer 

to alter one interference fringe pattern; 

combining the recorded image with each one of a 
sequence of images of the interference fringe pattern 
at respective different times to produce a sequence of 

15 respective further images each comprising a moire 

fringe pattern arising from a difference between the 
recorded image and the respective one of the sequence 
of images . 

20 19. A measurement method in accordance with claim 13 

wherein the recorded image and the sequential images 
are digital images. 

20. A measurement method in accordance with claim 19 
25 wherein the step of combining includes the step of 

subtracting one digital image from another. 

21. A measurement method in accordance with claim 20, 
further comprising the step of displaying the sequence 

30 of respective further images. 

22. A measurement method in accordance with claim 21, 
wherein the sequence of images of the interference 
fringe pattern is captured by a camera at a rate, and 

55 the sequence cf respective further images is displayed 
at cr substantial! v at said rate. 
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uprising : 

2c: ::• fcrr. interference 



rat' 



interference fringe pattern captured by the camera at 
a selectee time; 

10 an image pre cesser arranged tc combine the stored 

image with an image of the interference fringe pattern 
captured by the camera at a different time to oroduce 
a further image comprising a moire f r i n q e o a 1 1 e r n 
arising from a difference or differences between the 

15 interference fringe patterns at the selected and said 

different time. 

24. Measurement apparatus in accordance with claim 23 
wherein the interferometer is arranged to form 

2 0 interference fringe patterns comprising at least fifty 

interference fringes. 

*.U * 

\ 25. Measurement apparatus in accordance witn^y orrfe 

; &f claims 23 or 21', wherein said images are digital 

2 5 images . 

26. Measurement apparatus in accordance with claim 

25, wherein the image processor is arranged tc produce 
the further image by a process including at least the 

30 subtraction of one of the digital images from the 

o t n e r . 

2". Measurement apparatus in accordance with claim 25 
wnerem the image processor is arranged to produce the 
35 further image by a process including the conversion of 

n e o a 1 1 v e values obtained in the s u b t r a o t i o n t c 
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.3 c; ' v- - 



^ f 



.o a. art v on e 



- ^ n — ^ 



:e insoes or 



1 t 

•J 



:t at .eas: rnree airrere^t seiectea cities, 
r ir^age process or is arranged tic combine each 
.mace with said imaae cactured at a different 



a resi 



tner image corner ismq 



rrinqe pattern, ana 
the image processor is furtner arranged to 
process the further images to produce a pnase map. 

29. Measurement apparatus in accordance with/^ny one 
-of claims - 2-3 -~&o wherein the camera is arranged to 
output a sequence of said captured images, 

the image processor is arranged to combine the or 
one or the stored images with eash one of the sequence 
of captured images in turn to produce a respective 
said further image, 

the apparatus further comprising at least one of: 
a display for displaying the sequence of further 
images; and 

means for storing the sequence of further images. 

3C. Measurement apparatus in accordance with claim 
29, wherein the camera is arranged to output the 



apparatus is further arrangea tc display tne sequence 
of further images at said rate. 

11. Measurement aooaratus m accordance with^any one 



if claims 23 tc 2 5s further comprising an image 

' e c c r d e r far r e c c r d i n o the i m a c e s c a o t u r e d by the 

: a m e r a , anc an imaae selector for selecting one of t h * 
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ok* .-v ^3 

' 22. Measurener.: acoararus m accordance witniaftv -or^- 

/ - * 3 

■4r rrf c 1 3 1 m -2 ?"t: C"~ wherein the camera is a C C 2 camera. 

■r L. o > ^\ ^ ^ 

X. 32. Me a suremenr apparatus in accordance with^a^y on* 
r ty e-f cisirrvs"*- 2 3 to *^2, wherein the interferometer has an 
aperture cf at least 10 cm. 

34. A measurement method substantially as 
hereinbefore described with reference to the 
accompanying drawinas . 
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35. Measurement apparatus a measurement method 
substantially as hereinbefore described with reference 
to the accompanying drawings. 



